The XLPE (Cross Linked Polyethylene) is widely used to fabricate the sheath of power cable for its excellent electrical characteristics. However, the XLPE may cause environmental disruption and electrical aging due to its thermosetting property and included impurities created during a manufacturing process. A study on the development of a non-cross linked polyolefin material is conducted as a substitute material for XLPE material by the research project, 'Development of non-cross linked polymetric insulators for eco-friendly distribution power cable' supported by Korea Institute of Energy Technology Evaluation and Planning (KETEP). In this study, experiments on the newly developed non cross linked polyolefin material and the conventional XLPE material are conducted in accordance with the standards of ASTM D-149 and the experimental results are compared with each other. Also, dielectric experiments by using several kinds of electrode systems made with stainless steel in silicone oil are conducted under AC voltage condition and the experimental results are analyzed by the Weibull distribution.
Introduction
The XLPE (Cross Linked Polyethylene) is extensively used to manufacture AC high voltage power cable due to its excellent electrical characteristics [1] . Recently, the environmental problem for green growth is magnified as a hot issue in the industrial society [1] [2] . Therefore, many universities and laboratories strive to develop a substitute for the conventional insulation material, XLPE for many years. A study on the development of the non-cross linked polyethylene material as a substitute for the conventional XLPE is performed by the research project, "Development of non-cross linked polymetric insulators for eco-friendly distribution power cable" supported by the Korea Electrical Engineering & Science Research Institute. The developed non-cross linked polyethylene material could be recycled to manufacture high voltage power cable due to its thermoplastic characteristics.
In this paper, the electrical breakdown characteristics of the six kinds of non-cross linked polyethylene specimens and the conventional XLPE specimens are compared by performing dielectric experiments. Dielectric experiments are conducted according to ASTM D 149-97a standards.
Experiments

Properties of specimens
In this paper, the dielectric characteristics of newly developed non-crossed linked polyethylene materials by NARA chemistry Co., Ltd. are measured and compared with those of conventional XLPE material. The six kinds of non-cross linked polyethylene materials are developed through this research project as an eco-friendly substitute material for the XLPE. The electrical properties of each specimen are shown in Table 1 . In Table 1 , PE_No "X" means the six kinds of newly developed non-cross linked polyethylene specimens. The permittivity of specimen is measured by using the 4194A impedance/gain phase analyzer made by Agilent at 293K and 60Hz condition.
Experimental Set-Up
The electrical breakdown characteristics of conventional XLPE and non-cross linked polyethylene are compared by performing dielectric experiments. Dielectric experiments conform to the method of ASTM D 149-97a to determine the dielectric strength of solid insulating materials at commercial power frequency, 60Hz. In this study, two kinds of electrode systems (sphere to sphere type and cylindrical rod to cylindrical rod type) made with stainless steel are used to verify the dielectric characteristics of the specimens. The specifications of two different electrode systems are shown in Table 2 . The electrode systems and the specimens are immersed in silicone oil with 285K temperature to prevent the creepage discharge. The electrical breakdown voltage of the specimen in this paper means the value which is measured at sparkover with penetration. The schematic drawing of an electrode system is shown in Fig. 1 . As shown in Fig. 1 , the surface of the specimen is in contact with two electrodes. The electrode supporter and test chamber are made with MC Nylon and acryl, respectively. The size of each specimen is cut as 5 × 5 mm squares with 200 μm in thickness. The frequency of AC voltage is 60 Hz and the voltage ramping up speed is set to 1 kV/s. Fig. 2 shows the schematic diagram for dielectric experiments.
Results
The electrical breakdown voltage of the specimen is system is higher than that of cylindrical rod to cylindrical rod electrode system due to the uniformity of electric field.
Electric Field Intensity
Dielectric experiments for newly developed eco-friendly non-crossed polyethylene specimens by NARA chemistry Co., Ltd. are conducted according to ASTM D 149-97a. Also, electric field analysis for every condition is conducted by using FEM simulation. As results, E BD,50% of specimen for each electrode system is calculated as shown in Fig. 6 . As shown in Fig. 6 , it is observed that E BD,50% measured by using sphere to sphere electrode system is similar with the result measured by using cylindrical rod to cylindrical rod electrode system. This tendency can be observed not only in non-cross linked polyethylene but also in conventional XLPE. Also, it is found that the dielectric strength of all kinds of the newly developed non-cross linked polyethylene specimens is superior to that of the conventional XLPE. E BD,50% of PE_No5 is enhanced about 20 % than that of XLPE.
Conclusions
Six kinds of recyclable thermoplastic non-cross linked polyethylene specimens are developed as a substitute for the conventional XLPE used to manufacture high voltage power cable. In this paper, dielectric characteristics of the newly developed non-cross linked polyethylene specimens and the conventional XLPE are measured by electrical breakdown experiments. Also, dielectric characteristics of the non-cross linked polyethylene specimens are compared with those of the XLPE in order to verify the substitutability. In this study, dielectric experiments are conducted according to the ASTM D 149-97a standards.
As results, it is verified that the newly developed non cross-linked polyethylene shows better dielectric characteristics than the conventional XLPE.
